Exercise induces mobilisation of CD8 + T lymphocytes (CD8TL) into the peripheral blood. This response is largely confined to effector-memory CD8TLs: antigen experienced cells which have a strong tissue-homing and effector potential. This study investigated whether effector-memory cells also account for the CD8TL egress from peripheral blood following exercise. As latent Cytomegalovirus (CMV) infection is associated with a robust expansion in the number and proportion of effector-memory CD8TLs, we also investigated if CMV serostatus was a determinant of the CD8TL responses to exercise. Fourteen males (Mean age 35, SD ± 14 yrs), half of whom were CMV seropositive (CMV + ), ran on a treadmill for 60 min at 80% _ VO 2 max. Blood was collected at baseline, during the final minute of exercise, and 15 min and 60 min thereafter. CD8TL memory subsets were characterised by flow cytometry, using the cell-surface markers CD45RA, CD27, and CD28.
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Exercise induces mobilisation of CD8
+ T lymphocytes (CD8TL) into the peripheral blood. This response is largely confined to effector-memory CD8TLs: antigen experienced cells which have a strong tissue-homing and effector potential. This study investigated whether effector-memory cells also account for the CD8TL egress from peripheral blood following exercise. As latent Cytomegalovirus (CMV) infection is associated with a robust expansion in the number and proportion of effector-memory CD8TLs, we also investigated if CMV serostatus was a determinant of the CD8TL responses to exercise. Fourteen males (Mean age 35, SD ± 14 yrs), half of whom were CMV seropositive (CMV + ), ran on a treadmill for 60 min at 80% _ VO 2 max. Blood was collected at baseline, during the final minute of exercise, and 15 min and 60 min thereafter. CD8TL memory subsets were characterised by flow cytometry, using the cell-surface markers CD45RA, CD27, and CD28.
The results confirmed that CD8TLs with an effector-memory phenotype (CD27
) exhibited the largest increase during exercise (+200% to +250%), and also showed the largest egress from blood 60 min post-exercise (down to 40% of baseline values). Strikingly, the mobilisation and subsequent egress of total CD8TLs was nearly twice as large in CMV + individuals. This effect appeared specific to CD8TLs, and was not seen for CD4 + T lymphocytes or total lymphocytes. This effect of CMV serostatus was largely driven by the higher numbers of exercise-responsive effector-memory CD8TLs in the CMV + participants. This is the first study to demonstrate that infection history is a determinant of immune system responses to exercise.
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Introduction
All mammals, including humans, have a remarkable capacity to acutely change the cellular composition of peripheral blood in response to psychological and physiological stressors (Dhabhar, 2000) . For example, strenuous exercise causes a near-immediate mobilisation of lymphocytes into the blood, a process referred to as lymphocytosis (Gleeson and Bishop, 2005; McCarthy and Dale, 1988) . This phenomenon is particularly marked for lymphocytes with a cytotoxic potential, such as Natural Killer cells, cd T lymphocytes, and CD8 + T lymphocytes (CD8TLs) (Anane et al., 2009) . These subsets exhibit a high adrenergic receptor density and sensitivity, which in turn, regulates their detachment from vascular endothelium and release into the blood (Anane et al., 2009; Benschop et al., 1994; Dimitrov et al., 2010) . Indeed, there is now conclusive evidence that stress and exercise-induced lymphocytosis is under the control of the sympathetic nervous system and the concomitant release of catecholamines (Benschop et al., 1994; Dimitrov et al., 2010; Elenkov et al., 2000) . One to two hours after high-intensity exercise, the lymphocytosis is followed by a lymphocytopenia whereby the numbers of circulating lymphocytes fall below baseline level (Gleeson and Bishop, 2005; McCarthy and Dale, 1988) . Experimental studies in rodents suggest that this lymphocytopenia reflects extravasation to selected peripheral tissues, such as the lungs, presumably to enhance immunosurveillance in front-line tissues (Krüger et al., 2008; Krüger and Mooren, 2007) . Consistent with this model, recent studies in humans have shown that exercise preferentially mobilises a subset of memory CD8TLs that have a strong tissue migrating potential and the capacity to induce rapid effector responses (e.g., target killing) (Campbell et al., 2009; Simpson et al., 2008 Simpson et al., , 2007a . It might therefore be predicted that these tissue-migrating memory cells would preferentially egress from peripheral blood post-exercise, but there is currently no data to support this contention.
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